A matrix formalism is introduced to study the intensity of electric quadrupole emission in oxygen. In fact, the total intensity of the electric quadrupole lines in the above emission is expressed in terms of matrices with full physical meaning whose main aspects are discussed.
Introduction
emission system of oxygen is particularly relevant in relation to electric quadrupole transitions in oxygen which have a significant importance in the context of electronic transitions. Within this context, evaluating the intensity of an electric quadrupole line in the emission process is a useful and instructive task which provides a lot of information. The intensity in question depends upon the rotational quantum number, line strength, quantized rotational energy, frequency, and temperature (see, for example, refs. [1] [2] [3] ). From the mathematical expression for the aforementioned intensity in emission, we will develop a matrix formalism for it. As a matter of fact, we will determine the total emission intensity in terms of matrices. The quantized rotational energy is given by: Moreover, (3) may also be expressed in terms of dyadic-tensor product of matrices. This product must not be confused with the standard tensor product in the Krönecker sense used in Quantum Mechanics. The above-mentioned dyadic product arises from multiplying dyadically two vectors [4] [5] [6] . Consequently, we have:
Theory
where tr designates trace.
From formulas (5) and (6), one gets that
which is an interesting identity within an elegant formulation that should be really useful to treat rigorously a number of mathematical-physics aspects related to electronic transitions in multielectron atoms. On the other hand, one can define a norm for the matrix
which, in conjunction with (5) and (6), yields:
αν αν (7)
Conclusions
We have developed a formalism by which we have arrived at identities (5), (6) and (7) as useful results in order to investigate further aspects of the emission system of oxygen. With slight differences, our formalism may be extrapolated to other atomic systems by considering formulae (2) and (4) as key ingredients.
